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CLOCK DEVELOPMENT HISTORY

First 19’’ prototype Prototype validation

Operation at METAS

Preindustrial prototypes

Operation in Rolex Timescale

Second 19’’ prototype

Rolex Quantum SA
Incorporated

Laboratory performance test setup
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DOPPLER-FREE SPECTROSCOPY IN A HOT 87RB VAPOR
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CLOCK BLOCK DIAGRAM
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PERFORMANCE IN TIME SCALE (UTC OPTIMIZED)
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Tuned for timekeeping

❑ Short term 1.6·10-13·τ-1/2

❑ Photon shot noise

❑ Long term drift 5·10-15·day-1

~200 ps·day-1

❑ He diffusion through glass

Timekeeping performances (drift 

removed)

❑ < 0.3 ns over one day

❑ < 5 ns over one month
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PERFORMANCE IN THE LAB FOR SCIENTIFIC APPLICATION
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Tuned for science

❑ Short term <4·10-14·τ-1/2

❑ Photon shot noise

❑ Flicker floor 1.5·10-15

❑ Light shift
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SHORT TERM LIMITATIONS
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Short term tunability
❑ < 4·10-14 @ 1s

❑ < 4·10-15 @ 100s
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CONCLUSION
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Two optical clock versions commercially available in 2027

❑ Optimized for timekeeping applications (ns targeted) 

❑ Optimized for scientific applications requiring excellent short and mid-term 

performances (ps targeted) 
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